A Target to Achieve Zero Preventable Trauma Deaths Through Quality Improvement
Trauma remains the leading cause of death in Americans younger than 46 years, leading to nearly 200 000 deaths per year. 1 To address this issue, major quality improvement initiatives have been undertaken at the national level to improve care at trauma centers. Although results of these efforts have been generally positive, major variations in outcomes between trauma centers continue to be documented. 2 The fact that some hospitals perform better than others suggests that some patients are not receiving the best possible care, which may result in preventable deaths. Recognizing this issue, in its 2016 report, the National Academies of Sciences, Engineering, and Medicine (NASEM) recommended several measures to improve the quality of trauma care, and called for achieving zero preventable deaths after injury. 3 Our objective is to determine the number of preventable trauma deaths (PTDs) in US hospitals to provide a specific target for this NASEM mandate. National estimates of PTDs were determined using previously described methods. 5 Hospitals were first classified as a All analyses were performed using Stata, version 12/MP (StataCorp). P < .05 (2-sided) was considered statistically significant.
Results | A total of 18 082 170 patients from 2198 hospitals were analyzed. Performance benchmarking classified 261 facilities (11.9%) as HPHs, 1755 facilities (79.9%) as APHs, and 182 facilities (8.3%) as LPHs ( Table 1) . More than one-third of patients were treated at LPHs (2 689 177 [14.9%]) and HPHs (3 792 368 [21.0%]). The overall unadjusted mortality rate was 0.4% (n = 64 415); among patients with an Injury Severity Score of 9 or more the mortality rate was 3.8% (n = 52 401 of 1 366 789). Patients at APHs (RR, 0.65; 95% CI, 0.63-0.66) and HPHs (RR, 0.38; 95% CI, 0.37-0.39) had a substantially lower RR of mortality compared with those at LPHs. In addition, LPHs had significantly higher mortality rates across all demographic and injury profiles compared with APHs and HPHs (Table 1) . Table 2 describes the weighted national estimates of PTDs. If all hospitals were to deliver the highest quality of care, an estimated 167 746 (95% CI, 164 534-170 861) lives could potentially be saved.
Discussion | This nationally representative evaluation of trauma data suggests that if all US hospitals achieved outcomes similar to those at the highest-performing centers, 100 000 lives could be saved in approximately 5 years.
The limitations of this study arise from use of retrospective administrative data, including a lack of information on severity of physiological injury and inability to identify systemic factors to distinguish HPHs and LPHs. In addition, in the absence of specifics of each death, our estimates should be interpreted as potentially preventable deaths.
Although this study focuses on preventable in-hospital trauma deaths (owing to differential quality of care), a substantial proportion of potentially preventable deaths may occur in the prehospital setting (attributable to differential access to care). As efforts are being made to standardize prehospital care and improve access, the fact that thousands of lives could be saved by implementing the existing highest standards of care at our hospitals harkens back to NASEM's call for "the nation to improve its approach to trauma care." 3(p32) Whereas dedicated initiatives in the last few decades have substantially reduced trauma mortality, future efforts should focus on ensuring that all patients receive the best possible trauma care. The results of this study provide a tangible target for such efforts, and serve as a baseline to evaluate future gains. 
